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Abstract 



The present invention relates to methods of patterning OLED organic layers using photo-oxidation. 
Specifically, the present invention relates to methods of patterning color changing material layers using 
light and ambient oxygen, together with a photomask, to photobleach unmasked areas of the layers. In 
particular, color changing materials can be patterned without physically removing any material from the 
layer. The method produces photobleached areas of the color changing material layers that do not 
absorb or emit light and that are substantially transparent to visible light. In particular, the methods of the 
present invention are useful for making high resolution, full-color OLED display devices compnsing 
patterned fluorescent color changing material layers to create red and green sub-pixels starting from a 
monochromatic blue-emitting OLED display device. 
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Description 



TITLE OF THE INVENTION 

METHOD OF PATTERNING COLOR CHANGING MEDIA FOR ORGANIC 

LIGHT EMITTING DIODE DISPLAY DEVICES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority on Provisional Patent Application No. 

60/222,325, filed August 1 ,2000. 

BACKGROUND OF THE INVENTION „™ m .x ^ • k 

Organic electroluminescent devices, also known as organic light emitting diode ( OLED ) devices, nave 
been known for approximately two decades. All . 
OLEDs work on the same general principles. One or more layers of semi-conducting organic material 
are sandwiched between two electrodes, an anode and a cathode. An electric current is applied to the 
device, causing electrons to move into the organic material (s) from the cathode and positive charges, 
typically referred to as holes, to move into the organic material (s) from the anode. The positive and 
negative charges recombine in the electroluminescent medium (i. e., the emitter layer) and produce 
photons. The wavelength of the photons, and consequently the color of the emitted light, depends on 
the electronic properties of the organic materials in which the photons are generated. The electronic 
properties of the organic materials are in turn dictated by their chemical structures. 

Therefore, the color of light emitted from an OLED device may be controlled by the selection of the 
organic materials in the emitter layer. Specifically, the precise color of emitted light can be controlled by 
the selection of host materials and dopants in the emitter layer. By changing the kinds of organic solids 
making up the emitter layer, many different colors of light may be generated, ranging from deep blue to 
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